INTRODUCTION
============

Schizophrenia is a serious psychiatric disorder requiring long-term maintenance therapy and is associated with a high prevalence of various physical illnesses.[@b1-cpn-17-279] The life expectancy of patients with schizophrenia is approximately 15 years less than that of the general population.[@b2-cpn-17-279],[@b3-cpn-17-279] Patients with severe mental illness, including schizophrenia, have a high level of early mortality.[@b4-cpn-17-279]

High mortality in patients with schizophrenia is primarily due to physical diseases such as cardiovascular disease or cancer. A recent study found cardiovascular disease to be the cause of death in 75% of cases of patients with schizophrenia.[@b5-cpn-17-279] Additionally, premature mortality was five times higher in patients with schizophrenia.[@b6-cpn-17-279] Poor lifestyle choices such as smoking, lack of physical activity, dietary imbalance, side effects of medications, and substance abuse may be contributing factors.[@b3-cpn-17-279],[@b7-cpn-17-279],[@b8-cpn-17-279] When patients with schizophrenia experience symptoms of physical illness or poor health outcomes, such as high blood pressure, glucose, or cholesterol, they are less likely to seek medical advice and engage in preventive health behaviors.[@b7-cpn-17-279],[@b9-cpn-17-279]

In particular, smoking is an important issue for patients with schizophrenia, because the smoking rate is higher in this group than in the general population.[@b10-cpn-17-279] It is well known that smoking is a major risk factor for respiratory and cardiovascular illnesses, as well as various cancers.[@b10-cpn-17-279] In addition, cigarette smoke interacts with several anti-psychotic medications and thus may aggravate the symptoms of schizophrenia.[@b11-cpn-17-279] Patients with psychosis can find it difficult to quit smoking due to the interaction between nicotine and dopamine, as well as their high levels of dependency and poor psychosocial risk profiles.[@b12-cpn-17-279] Therefore, in such patients, it is necessary to investigate basic knowledge and beliefs about smoking, to enhance their motivation to quit.

Health literacy is defined as "the capacity of an individual to obtain, interpret, and understand basic health information and services and the competence to use such information and services in ways which are health enhancing".[@b13-cpn-17-279],[@b14-cpn-17-279] Health behaviors can be explained according to the knowledge and beliefs that an individual has about an illness.[@b15-cpn-17-279],[@b16-cpn-17-279] Knowledge is defined as condition-specific factual information, whereas beliefs are personal perceptions about a specific health condition or behavior. Enhancement of knowledge and beliefs results in increased understanding of a specific condition or behavior, as well as increased behavior-specific self-efficacy, outcome expectancy, and goal congruence. Such enhancement promotes engagement in self-management health behaviors, which can have a long-term impact on health status.[@b16-cpn-17-279] In a study of patients with colorectal cancer, those with limited health literacy had less knowledge about cancer and cancer screening, and reported more barriers to the completion of screening examinations.[@b14-cpn-17-279] In contrast, a cross-sectional study of heart failure patients reported that those with better self-care behaviors had superior knowledge of their illness.[@b17-cpn-17-279] Furthermore, a meta-analysis of vaccination studies reported that knowledge and risk perception of illness were consistently related to preventive health behaviors.[@b18-cpn-17-279] Therefore, it appears that evaluation of health knowledge is important, because such knowledge influences health behaviors.

Few studies have investigated knowledge and belief related to physical illness in patients with schizophrenia. We hypothesized that patients with serious mental illness have poor knowledge of physical illness, which consequently leads to unhealthy behaviors. This study assessed knowledge regarding chronic physical illnesses, such as cancer, hypertension, and diabetes, as well as behaviors that promote physical health, in patients with schizophrenia spectrum disorder and the general population.

METHODS
=======

Participants
------------

The Gwangju Comprehensive Health Inspection for Mental Illness data set was used for the study. This data set evaluated the physical health of patients with psychotic and mood disorders treated in five community mental health centers in Gwangju, South Korea. Data from patients treated for psychotic disorders were included in the study, while data from patients with a mood disorder without psychotic features were excluded. Of the 302 patients with a psychotic disorder, 10 patients were excluded because of old age (\>60 years) or incomplete questionnaire responses. Of the remaining patients, 247 (84.6%) had schizophrenia, 34 (11.6%) had affective psychosis, and 11 (3.8%) had other specified schizophrenia spectrum disorders. All participants were taking antipsychotics. The control group consisted of 420 participants matched for age and gender. Data were collected by mental health workers. This study was conducted from November 2015 to November 2016. The study was approved by the Chonnam National University Hospital Institutional Review Board (CNUH-2015-254).

Measures
--------

To determine the level of knowledge of chronic physical illnesses such as cancer, hypertension, and diabetes, a literature review was performed to develop a questionnaire. The first five items of the questionnaire are related to perceptions of cancer. These items pertain to the need for early detection and screening of cancer, its causes and risk factors, and the relationship of the disease with smoking.[@b19-cpn-17-279]--[@b23-cpn-17-279] Six items were related to chronic physical illnesses, such as hypertension and diabetes.[@b24-cpn-17-279]--[@b30-cpn-17-279] Because an unhealthy lifestyle is common among patients with schizophrenia, three questions were developed to determine the level of knowledge of the relationship of physical illness with exercise and diet. Two further questions were related to the need for treatment of hypertension and diabetes. The final item was concerned with smoking as a risk factor for stroke and cardiac disease. Subjects were required to answer 'Yes' or 'No' to each question.

Sociodemographic characteristics including age, gender, education, occupation, marital status, and medical insurance (Medicaid for disadvantaged people and Medicare for the remainder) were recorded. Clinical characteristics including diagnosis of hypertension or diabetes, smoking, exercise, body weight, and routine medical check-up by national insurance in patients were recorded. Overweight was defined as a body mass index (BMI) \>25 kg/m^2^.

Statistical Analyses
--------------------

Analysis of variance, independent *t* test, and chi-squared test were used to compare sociodemographic and clinical characteristics between patients with psychosis and controls. Questionnaire answers related to physical illness were compared with chi-squared test between the two groups. Logistic regression analysis was used to compare the level of knowledge of physical illnesses and health-related behaviors between the two groups, with adjustment for significant covariates (education and medical insurance). The health-related behavior variables were as follows: regular medical check-up (within the last 2 years; yes or no), exercise (at least once per week; yes or no), and overweight (BMI \>25 kg/m^2^; yes or no). Knowledge regarding smoking and the need for routine cancer screening was compared according to current smoking status. Knowledge regarding cancer screening and early detection was compared according to medical check-up status. Knowledge regarding exercise and healthy eating was compared according to overweight status. Because routine medical check-ups are covered by national insurance in Koreans aged 40 years or older, all analyses regarding routine medical check-ups were conducted only in these participants. All statistical tests were two-sided. The α-level for statistical significance was 0.05. The collected data were analyzed using the IBM SPSS ver. 23.0 program (IBM Corp., Armonk, NY, USA).

RESULTS
=======

A total of 712 participants were included in the study. A comparison of demographic and clinical characteristics of patients with psychosis and the control group is included in [Table 1](#t1-cpn-17-279){ref-type="table"}. There were no differences in age or gender between the two groups. The control group was significantly more likely to have a higher education level (\>12 years), be employed, and be married. Patients in the psychosis group were significantly more likely to be diagnosed with diabetes, be overweight, and have Medicaid insurance. Patients with psychosis were more likely to be diagnosed with hypertension and be current smokers, although the difference was not considered statistically significant. Patients with psychosis were significantly more likely to be current or ex-smokers than the general population (40.4% and 32.1%, respectively; χ^2^=5.022, *p*=0.025).

Patients with psychosis were significantly less likely to receive routine medical check-ups and engage in rigorous exercise. Of the participants aged 40 years or older (n=356), 61.1% with psychosis underwent regular routine medical check-ups provided by the National Health Insurance Corporation, compared to 87.6% of the general population; the rate of irregular or zero medical check-ups was approximately three times higher in the former subgroup than in the latter (38.9% and 12.4%, respectively). Approximately 39% of participants in the control group and 63% of patients with psychosis did not engage in regular exercise. More than half of the patients with psychosis were overweight, while less than a quarter of the control group was overweight. The logistic regression analyses of health behaviors and related outcomes adjusted for level of education and medical insurance status also showed significant differences between the two groups. Patients with psychosis showed higher odds ratio (OR) and 95% confidence interval (95% CI) of no exercise (OR, 2.62; 95% CI, 1.79--3.84; *p*\<0.001), no regular medical check-up (OR, 2.62; 95% CI, 1.25--5.48; *p*=0.011), and overweight (OR, 3.94; 95% CI, 2.67--5.81; *p*\<0.001), than the general population.

[Table 2](#t2-cpn-17-279){ref-type="table"} presents a comparison of the level of knowledge of physical illnesses between the patient and control groups. Responses were significantly different between the two groups on all five items related to cancer. Patients with psychosis were significantly less likely to acknowledge the usefulness of screening and the need for early detection of cancer. For example, patients with psychosis were significantly less likely to agree with the statement "if cancer is found early, it is usually possible to treat it", and significantly more likely to agree with the statement "if you do not have any special symptoms, you do not need to undergo cancer screening". Patients with psychosis were also significantly less likely than the control group to acknowledge the need to control hypertension and diabetes, to reduce mortality, by exercising regularly or making healthy diet choices such as reducing salt intake. The logistic regression analyses of questionnaires adjusted for degree of education and medical insurance showed significant differences between the two groups. Six items among eight had statistically significant differences even after controlling for two potentially confounding variables. Patients with psychosis were significantly less likely to acknowledge the need for early detection of cancer and control of hypertension and diabetes, independent of education and medical insurance type.

[Figure 1](#f1-cpn-17-279){ref-type="fig"} compares three key items by smoking status in patients with psychosis. Current smokers were significantly more likely to agree with the statement "if you do not have any special symptoms, you do not need to undergo cancer screening" (*p*=0.037); fewer agreed with statements "smoking can increase risks of cancer and cardiovascular disease" (*p*=0.001 and 0.042). Ex-smokers were somewhat more likely to agree with the second statements. [Figure 2](#f2-cpn-17-279){ref-type="fig"} shows the results for two key items by medical check-up status in psychosis patients aged 40 years or older. Patients not regularly attending medical check-ups were significantly less likely to agree with the statement "if cancer is found early, it is usually possible to treat it" (*p*=0.005), and were more likely to agree with the statement "if you do not have any special symptoms, you do not need to undergo cancer screening" (*p*= 0.048). [Figure 3](#f3-cpn-17-279){ref-type="fig"} graphs the responses to two key items by overweight status in patients with psychosis, who were less likely to agree with the statements "regular exercise will prevent hypertension and diabetes" (*p*=0.065) and "eating a lot of sugar-rich sweet foods causes diabetes" (*p*=0.029).

DISCUSSION
==========

This study evaluated knowledge and perceptions of physical health in patients with psychosis. Compared to healthy controls, patients with psychosis had lower levels of knowledge of physical illnesses such as cancer, hypertension, and diabetes, and a lack of understanding of preventive behaviors. Patients with psychosis generally had poorer physical health status, as they were more likely to be overweight, a current or ex-smoker, and have diabetes. In addition, patients with psychosis were less likely to receive regular medical check-ups and engage in rigorous exercise. These poor health-related behaviors were associated with low levels of physical health literacy. Based on these findings, appropriate education of physical health is strongly recommended for patients with psychosis.

Patients with schizophrenia are more likely to experience physical disorders such as obesity, dyslipidemia, diabetes, hyponatremia, hypertension, cardiovascular disease, stroke, pneumonia, constipation, liver dysfunction, and osteoporosis.[@b31-cpn-17-279],[@b32-cpn-17-279] The National Institute for Health and Care Excellence recommends that mental health care providers regularly and systematically monitor weight, waist circumference, pulse, blood pressure, fasting blood glucose, hemoglobin A1c, and blood lipid levels annually in patients treated with antipsychotics.[@b33-cpn-17-279] In this study, patients with psychosis were significantly less likely to receive routine medical check-ups by national insurance. In addition, patients not undergoing regular medical check-ups were significantly less likely to agree with statements concerning the need for cancer screening. The passive attitude of patients with severe mental illness towards management of physical health may contribute to the low rate of medical check-ups in patients with psychosis.

Interventions to improve the physical health of schizophrenia patients, including modification of lifestyle choices such as smoking, diet, and exercise, have been effective.[@b34-cpn-17-279] In clinical settings, it may be difficult to engage patients with severe mental illness in behavioral modification due to their low motivation and lack of acknowledgement of the need for physical health management.[@b35-cpn-17-279] A motivation enhancement strategy is required to change patients' unhealthy behavior. Patients with psychosis displayed a significantly lower level of knowledge of physical health than the general population; more than 40% of patients with psychosis believed that they did not need regular cancer screening if they did not exhibit specific symptoms. Patients with psychosis do not accurately perceive the potential risks of illness and the need for behavioral change. The lack of knowledge with respect to physical health displayed by patients with psychosis may contribute to a low level of motivation to adopt healthy lifestyle choices. Education regarding the need for early detection and prevention of cancer and cardiovascular illness is required for patients with psychosis.

The poor attitude towards management of physical illness and low use of medical services observed in patients with psychosis may be explained in several ways. Patients with schizophrenia tended to exhibit less concern with physical illness due to the burden of psychotic symptoms.[@b8-cpn-17-279],[@b36-cpn-17-279] Patients with schizophrenia were more concerned with the treatment of psychotic symptoms than with general physical health. They were also less concerned about the likelihood of suboptimal physical health or the risk of serious physical illness.[@b8-cpn-17-279] Symptoms of schizophrenia, such as cognitive decline, social isolation, and paranoid tendencies, may interfere with the recognition and treatment of somatic symptoms.[@b37-cpn-17-279],[@b38-cpn-17-279]

The stigma of mental illness may also affect the use of medical services by individuals with schizophrenia.[@b1-cpn-17-279],[@b36-cpn-17-279] Medical service providers may have a negative attitude and prejudice towards patients with mental illness.[@b5-cpn-17-279],[@b39-cpn-17-279] As a result, patients with mental illness may experience unsatisfactory medical care and avoid future medical service utilization.

Patients with severe mental illnesses were not aware of the increased risk associated with physical illness and lacked knowledge of the risk factors for cardiovascular disease and diabetes.[@b8-cpn-17-279] Low social, economic, and educational levels may also influence the level of knowledge of physical illness.[@b5-cpn-17-279],[@b40-cpn-17-279] However, the results of this study demonstrated that patients' acknowledgment of illness was consistently poor independent of educational level and socioeconomic status.

Patients with mental disorders and physical illness may be less likely to quit smoking and have lower smoking cessation success rates than the general population.[@b41-cpn-17-279] Patients with psychosis who are current smokers may minimize or not recognize the influence of smoking on their health. Current smokers were significantly less likely to acknowledge the need for screening; it is strongly recommended that this group receive regular medical check-ups. Patients with psychosis that were ex-smokers were more likely to acknowledge the relationship between smoking and physical illness. Although a causal relationship cannot be demonstrated, greater awareness of the effects of smoking on physical health may encourage patients with psychosis to quit smoking. Appropriate education regarding the negative effects of smoking on physical health is recommended as a smoking cessation strategy. Pharmacotherapy combined with behavioral treatment was effective for patients with mental disorders.[@b41-cpn-17-279] A variety of systematic strategies should be developed to help patients with psychosis quit smoking.[@b42-cpn-17-279]

This study has several limitations that may limit the generalizability of results. Questionnaires were not validated for physical illness and healthy lifestyles, and were generally accepted as common sense for health. Formal scales for psychotic symptoms and social functioning were not administered. The study population was limited to patients who used a mental health center in a metropolitan city, which may have introduced a selection bias. However, evaluating the knowledge of and attitudes toward physical illness and healthy lifestyles may contribute to a greater understanding of the underlying causes of poor management of physical health in patients with psychosis.

Despite higher mortality rates and shorter life expectancies, patients with psychosis were less likely to acknowledge the need for regular medical check-ups and healthy lifestyle choices. Furthermore, low levels of knowledge were associated with poor health-related behaviors in patients with psychosis. Mental health providers must overcome the mind-body dualism and account for the fact that patients with psychosis may not possess a level of common-sense health knowledge present in the general population. Appropriate information regarding physical illness and healthy behaviors should be provided to patients with psychosis. Further research is required to determine if improving attitudes toward, and knowledge of, physical illness contributes to promoting adoption of healthy lifestyle behaviors.
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![Comparison of opinions by smoking status in patients with psychosis. (A) If you do not have any special symptoms, you do not need to undergo cancer screening (*p*=0.037). (B) Smoking can lead to many cancers (*p*=0.001). (C) Tobacco smoking increases risk of death by stroke or cardiac disease (*p*=0.042).](cpn-17-279f1){#f1-cpn-17-279}
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![Comparison of opinions by overweight in patients with psychosis. (A) Regular exercise will prevent hypertension and diabetes (*p*=0.065). (B) Eating a lot of sugar-rich sweet foods causes diabetes (*p*=0.029).](cpn-17-279f3){#f3-cpn-17-279}

###### 

Comparison of demographic and clinical characteristics between patients with psychosis and control groups

  Variable                                                              Patient (n=292)   Control (n=420)   χ^2^ or t   *p* value
  --------------------------------------------------------------------- ----------------- ----------------- ----------- -----------
  Age (yr)                                                              40.0±11.2         39.8±11.5         0.24        0.814
  Gender, female                                                        132 (45.2)        196 (46.7)        0.18        0.670
  Education, \>12 yr                                                    105 (36.6)        317 (75.5)        107.17      \<0.001
  Occupation, yes                                                       53 (18.2)         278 (67.8)        167.17      \<0.001
  Marital status                                                                                            193.61      \<0.001
   Single                                                               227 (78.3)        154 (36.7)                    
   Married                                                              28 (9.7)          256 (61.0)                    
   Separated/divorced                                                   35 (12.1)         10 (2.4)                      
  Medical insurance, Medicaid                                           154 (54.6)        41 (10.0)         164.78      \<0.001
  Diagnosis of hypertension                                             29 (10.2)         27 (6.4)          3.36        0.067
  Diagnosis of diabetes                                                 35 (12.4)         13 (3.1)          22.85       \<0.001
  Smoking                                                                                                   5.03        0.081
   Current smoker                                                       66 (24.7)         81 (19.4)                     
   Ex-smoker                                                            42 (15.7)         53 (12.7)                     
   Never smoker                                                         159 (59.6)        284 (67.9)                    
  Routine medical check-up[\*](#tfn2-cpn-17-279){ref-type="table-fn"}                                       34.45       \<0.001
   \>2 yr                                                               88 (61.1)         184 (87.6)                    
   2--10 yr                                                             16 (11.1)         10 (4.8)                      
   Never                                                                40 (27.8)         16 (7.6)                      
  Rigorous exercise                                                                                         42.18       \<0.001
   ≥3/wk                                                                34 (12.3)         112 (27.1)                    
   1--2/wk                                                              68 (24.6)         141 (34.1)                    
   Never                                                                174 (63.0)        160 (38.7)                    
  Body mass index, \>25 kg/m^2^                                         160 (54.6)        101 (24.1)        69.09       \<0.001

Values are presented as mean±standard deviation or number (valid percentage).

Analysis was conducted in the participants aged 40 years or older (n=356).

###### 

Comparison of the level of knowledge of physical illnesses between patients with psychosis and control groups

  Question                                                                                                                             Agree, n (%)   χ^2^         *p* value   Adjusted OR[\*](#tfn5-cpn-17-279){ref-type="table-fn"} (95% CI)   Adjusted *p* value   
  ------------------------------------------------------------------------------------------------------------------------------------ -------------- ------------ ----------- ----------------------------------------------------------------- -------------------- ---------
  Knowledge about cancer                                                                                                                                                                                                                                              
   If cancer is found early, it is usually possible to treat it.[@b19-cpn-17-279]                                                      254 (87.0)     410 (97.6)   30.97       \<0.001                                                           0.31 (0.14--0.72)    0.007
   Cancer occurs in the fate or by the will of sky.[@b20-cpn-17-279]                                                                   80 (27.4)      43 (10.3)    35.31       \<0.001                                                           2.46 (1.51--4.01)    \<0.001
   If you do not have any special symptoms, you do not need to undergo cancer screening.[@b21-cpn-17-279]                              126 (43.3)     64 (15.2)    69.12       \<0.001                                                           3.08 (2.02--4.68)    \<0.001
   If you have a family member with cancer, you are more likely to get cancer.[@b22-cpn-17-279]                                        186 (64.1)     376 (89.5)   67.00       \<0.001                                                           0.25 (0.16--0.40)    \<0.001
   Smoking can cause various cancers.[@b23-cpn-17-279]                                                                                 237 (81.4)     374 (89.3)   8.75        0.003                                                             0.61 (0.27--1.02)    0.061
  Knowledge about chronic physical illness                                                                                                                                                                                                                            
   Regular exercise will prevent hypertension and diabetes.[@b24-cpn-17-279]                                                           267 (91.4)     407 (96.9)   10.19       0.001                                                             0.50 (0.22--1.14)    0.101
   Eating a lot of salty foods causes hypertension.[@b25-cpn-17-279]                                                                   230 (79.3)     381 (90.7)   18.59       \<0.001                                                           0.43 (0.26--0.71)    0.001
   Eating a lot of sugar-rich sweet foods causes diabetes.[@b26-cpn-17-279]                                                            226 (77.7)     320 (76.4)   0.16        0.688                                                             1.05 (0.68--1.62)    0.823
   People with high blood pressure or diabetes should take medication regularly on a daily basis.[@b27-cpn-17-279],[@b28-cpn-17-279]   260 (89.0)     360 (85.7)   1.69        0.193                                                             1.29 (0.74--2.23)    0.372
   If you do not control hypertension/diabetes, you can die from stroke or heart disease.[@b29-cpn-17-279]                             231 (79.4)     385 (92.1)   24.37       \<0.001                                                           0.47 (0.27--0.81)    0.006
   Tobacco smoking increases risk of death by stroke or cardiac disease.[@b30-cpn-17-279]                                              232 (79.7)     346 (82.6)   0.92        0.337                                                             0.89 (0.56--1.41)    0.620

Values are presented as number (valid percentage).

OR, odds ratio; 95% CI, 95% confidence interval.

Adjusted for education (\>12 years) and medical insurance.
